Preconditioning effect of (S)-3,5-dihydroxyphenylglycine on ischemic injury in middle cerebral artery occluded Sprague-Dawley rats.
Glutamate receptors are the integral cellular components associated with excitotoxicity mechanism induced by the ischemic cascade events. Therefore the glutamate receptors have become the major molecular targets of neuroprotective agents in stroke researches. Recent studies have demonstrated that a Group I metabotropic glutamate receptor agonist, (S)-3,5-dihydroxyphenylglycine ((S)-3,5-DHPG) preconditioning elicits neuroprotection in the hippocampal slice cultures exposed to toxic level of N-methyl-d-aspartate (NMDA). We further investigated the preconditioning effects of (S)-3,5-DHPG on acute ischemic stroke rats. One 10 or 100μM of (S)-3,5-DHPG was administered intrathecally to Sprague-Dawley adult male rats, 2h prior to induction of acute ischemic stroke by middle cerebral artery occlusion (MCAO). After 24h, neurological deficits were evaluated by modified stroke severity scores and grid-walking test. All rats were sacrificed and infarct volumes were determined by 2,3,5-triphenyltetrazolium chloride staining. The serum level of neuron-specific enolase (NSE) of each rat was analyzed by enzyme-linked immunosorbent assay (ELISA). One and 10μM of (S)-3,5-DHPG preconditioning in the stroke rats showed significant improvements in motor impairment (P<0.01), reduction in the infarct volume (P<0.01) and reduction in the NSE serum level (P<0.01) compared to the control stroke rats. We conclude that 1 and 10μM (S)-3,5-DHPG preconditioning induced protective effects against acute ischemic insult in vivo.